The parkinsonian neurotoxin, MPP+ induces phosphorylated c-Jun in dopaminergric neurons of mesencephalic cultures.
The stress-activated protein kinase (SAPK) cascade serves a critical role in the apoptotic death of neuronal cells in response to a variety of cellular stresses. Recent in vitro and in vivo evidence has directly implicated this kinase in the death of dopaminergic nigral neurons in the MPTP model of Parkinson's disease (PD). To assess the involvement of c-Jun, a key transcription factor substrate of SAPK (also known as c-Jun N-terminal kinase, or JNK) in the MPTP-induced death of dopaminergic nigral neurons, we determined the ability of MPP+, the active toxin metabolite of MPTP, to induce the phosphorylated form of c-Jun in dopaminergic neurons in nigral (ventral mesencephalon) cultures. At a dose of MPP+ that specifically induces apoptotic changes in nuclear morphology in tyrosine hydroxylase-positive (dopaminergic) cells in these cultures, MPP+ induces nuclear phospho-c-Jun immunoreactivity (IR). The peak induction of phospho-c-Jun IR was observed 16h after beginning MPP+ exposure, and preceded the maximal induction of apoptotic nuclear changes by approximately 8h. These data support an important role for the SAPK/JNK pathway including its c-Jun transcriptional target in the apoptotic death of dopaminergic nigral neurons in the MPTP model of PD.